Conclusions: This typing system may help to distinguish between colonising and invasive strains of the organism.
Group B streptococci are commensals of the gastrointestinal and female genital tracts. Up to 28% of pregnant women may carry this organism in the vagina.' It is an important neonatal pathogen, responsible for both early and late onset neonatal sepsis which is characterised by a potentially life-threatening pneumonia, septicaemia, or meningitis. The incidence of neonatal disease varies, with two to three cases per 1000 live births being reported from the United States2 and 0 3 per 1000 live births in the United Kingdom. 4 Prematurity and low birthweight, prolonged rupture of membranes, and maternal pyrexia are recognised as important risk factors in susceptible mother-infant pairs.' Maternal sepsis accounts for 10-20% of septicaemias after delivery in the United States: group B streptococci is the second most common blood culture isolate in this setting. 6 The pathogenesis of early onset neonatal disease is related to the degree of genital colonisation in the mother7 which may be reduced by prophylaxis with chlorhexidene during delivery,8 and to additional risk factors which contribute to the potential for the organism to cause invasive disease. 9 The epidemiology of late onset disease is less well defined but both maternal and nosocomial sources have been implicated.'0 Cross-infection resulting in nosocomial outbreaks in nurseries has also been well documented."I Current typing methods for the organism are based on a reference laboratory typing scheme using serotyping followed, if necessary, by phage typing. This combined approach may be required because although most clinical strains can be serotyped, this system lacks sufficient discrimination, and less than 80% of strains can be typed using bacteriophages alone. ' We were specifically interested in investigating the role of bacterial proteins in strain speciation as there is evidence that at least the C protein is a likely virulence factor and may, in fact, be a potentially good candidate for a vaccine.15 20 21 The immunological study of the invasive disease, but it may be that characteristics of the organism itself can account, in part, for its clinical behaviour. To date, serological, phage, and molecular attempts-at classification systems have failed to be of benefit in identifying potentially "high-risk" invasive strains. The typing system presented here attempts to classify the organism at the phenotypic level and is based on the development of a typing scheme using 35S-methionine incorporation into bacterial proteins.
Methods
Sequential group B streptococci isolates grown under standard laboratory conditions from high vaginal swabs received in the clinical laboratory were purified and stored in glycerol broth at -70°C. After detailed experimental conditions for the optimal incorporation of 35S-methionine into group B streptococci had been ascertained, the most important of which is the requirement for strict anaerobic conditions, the stored strains were inoculated on to pre-reduced blood Clostridium difficile has the technique been used to develop a comprehensive typing scheme26 which has been applied clinically.27 Less than 10% of strains we tested could not be typed due to failure of incorporation of methionine types (strains 8182 (lane 2) and the "S-methionine. Group B streptococci 8100 (lane 9), which are both Ic strains, fall grows better under anaerobic conditions and into groups f and b, respectively). Figure 3 also produces both increased haemolysis and shows previously untyped strains in relation more of its characteristic tan pigment on to the seven standard strains in order to starch medium if it is grown anaerobically. demonstrate the typing system "in use". Most Initial difficulties with 35S-methionine incorstrains were readily classifiable, but 3% of poration into the bacterial proteins were overstrains could not be classified within the come by performing the incorporation under seven existing standard groups, as shown in strict anaerobic conditions. lanes 7 and 9, a mother and baby pair.
There was good discrimination among the groups with only 3% of strains not allocated to one of the seven identified groups. Discussion
These are likely to form the basis for further The development of a new typing scheme for extension and refinement of the system espean organism is time consuming and labori-cially as it is applied over a wider geographious. For epidemiological purposes, many cal area. 19 pathogenicity related to structure, adhesion,29 and possibly toxin production,'0 and the identification of strains which can both colonise and invade, will need to be considered. The 35S-methionine system reported here is currently being used to study invasive strains of the organism to consider whether this phenotypic classification can be of clinical value in determining which pregnancies require early intervention for carriage of invasive group B streptococci strains.
